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A study on natural cooling system by rainwater and underground heat 
with ready-made drums in a wooden experimental house is as follows. 
First, the temperature of rainwater before an experiment was about 
15 degrees. Next, water temperature withdrew to about 16 degrees by 
underground heat in about 3 days after experiment. As a result of having 
used control of pump and tank, the room temperature maintained 24 - 
29 degrees. And PMV maintained less than ±1. But, only by control of 
tank, we cannot continue this system.
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ࡣࠊᐇ㦂  ࡟ẚ࡭࡚኱ᖜ࡟▷⦰ࡉࢀ࡚࠸ࡓࠋ
ᐊ ࠊእẼ ࡢ ᐃ⤖ᯝࢆᅗ࡟♧ࡍࠋᐇ㦂ึ᪥ࡢ᭶᪥࡛ࡣࠊ
᭱㧗ᐊ ࡣ 㸸 ࡢմᆅⅬ࡛ Υࠊ᭱పᐊ ࡣ 㸸 ࡢնᆅⅬ
࡛ Υ࡛࠶ࡗࡓࠋࡲࡓࠊᐇ㦂ᐊ୰ࡢմᆅⅬࡣ༡ഃࡢնᆅⅬࡼࡾࡶࠊ
୍᪥୰⣙ Υ㧗࠿ࡗࡓ᭱ࠋ 㧗እẼ ࡣ 㸸 ࡢ Υ࡛᭱ࠊ పእ
Ẽ ࡣ 㸸 ࡢ Υ࡛࠶ࡗࡓࠋࡲࡓࠊࢩࢫࢸ࣒ࢆ✌ാࡉࡏ࡚௨㝆ࠊ
✌ാ࣭೵Ṇࡀ⣙  ศ㛫㝸࡛⧞ࡾ㏉ࡋ࡚࠸࡚ࠊᐊ ࡀ Υࡼࡾࡶప
ୗࡋ࡚࠸࡞࠸ࡇ࡜࠿ࡽࠊ㟁☢ᘚࡀ࡯ࡰṇᖖ࡟ືసࡋ࡚࠸ࡿࡇ࡜ࡀࢃ
࠿ࡿࠋࡓࡔࡋࠊእẼ ࡀ᭱ࡶ㧗࠸᫬㛫ᖏࡢ 㹼 ࡣࠊࢩࢫࢸ
࣒ࡀ⥅⥆ࡋ࡚✌ാࡋ࡚࠸ࡓࠋࡑࡋ࡚ࠊ ᪥┠௨㝆ࡶ᪥୰ࡣ✌ാ࣭೵
Ṇࢆ⧞ࡾ㏉ࡋ࡞ࡀࡽᐊ ࢆ Υ㹼Υ࡟ಖࡗ࡚࠸ࡓࠋ
309 ್ࡢ⤖ᯝࢆᅗ  ࡟♧ࡍࠋᐇ㦂ึ᪥࠿ࡽ᭱⤊᪥ࡲ࡛㹼
ࡢ㛫࡛᥎⛣ࡋ࡚࠾ࡾࠊᐇ㦂  ࡟ẚ࡭࡚ᐊ ࡢኚືᖜࡶᑠࡉࡃࠊẚ㍑
ⓗᛌ㐺࡞⎔ቃࢆ⥔ᣢ࡛ࡁ࡚࠸ࡓࡇ࡜ࡀࢃ࠿ࡿࠋࡲࡓࡇࡢᐇ㦂࡛ࡣࠊ
ᐊ ࡟ᛂࡌ࡚ )&8 ࡀ✌ാࡋࡓࡾ೵Ṇࡋࡓࡾࡍࡿࡢ࡛ࠊ྿ࡁฟࡋࡢ෭
㢼ࡢᙳ㡪ࢆཷࡅࡸࡍ࠸༡ഃࡢ 309 ್ࡣࠊࢩࢫࢸ࣒✌ാ᫬࡟୍᫬ⓗ࡟
పࡃ࡞ࡿഴྥࡀࡳࡽࢀࡓࠋ
ୖグࡢ⤖ᯝࡼࡾࠊࡇࡢࢩࢫࢸ࣒࡛ࡣᐇ㦂ึ᪥࠿ࡽ᭱⤊᪥ࡲ࡛ Υ
㹼Υࡢᐊ ࡛ࠊ309 ್ࡶs ௨ෆ࡟⥔ᣢࡍࡿࡇ࡜ࡀ࡛ࡁࠊࢱࣥࢡ
ෆࡢỈ ࡶ  ᪥㛫࡛⣙ Υࡲ࡛෭༷࡛ࡁࡿࡇ࡜ࡀࢃ࠿ࡗࡓࡓࡵࠊࡇ
ࡢᐇ㦂ᮇ㛫௨㝆ࡶ෭ᡣ⬟ຊࡣᣢ⥆ྍ⬟࡜ᛮࢃࢀࡿࠋ
 
㸴㸬ࡲ࡜ࡵ 
 ᮏሗ࿌࡛ࡣࠊᐇ≀኱ࡢᮌ㐀ᐇ㦂ఫᏯࢆ⏝࠸࡚ࠕᆅ୰⇕࡛෭ࡸࡋࡓ
㞵Ỉ࡟ࡼࡿ෭ᡣࠖࡢࢩࢫࢸ࣒ࢆタィ࣭〇సࡋࠊࣇ࢓ࣥࢥ࢖ࣝࣘࢽࢵ
ࢺࢆ⏝࠸ࡓ෭ᡣᐇ㦂ࢆ⾜࠸ࠊࡑࡢࢩࢫࢸ࣒ࡢຠᯝ࡜ᣢ⥆⬟ຊ࡟ࡘ࠸
࡚⪃ᐹࡋࡓࠋࡑࡢ⤖ᯝࢆ௨ୗ࡟ࡲ࡜ࡵࡿࠋ
㸦㸧㞵Ỉಖ ࣭ಖ෭ࢱࣥࢡࢆ᪂ࡓ࡟  ᇶቑタࡋࠊࡑࡢ㛗ࡉࢆ P
㸦῝ࡉ */P㸧࡟ࡋࡓࡇ࡜࡟ࡼࡾࠊᐇ㦂๓ࡢ㞵Ỉࡢ ᗘࡣ⣙ Υ
ࡲ࡛෭࠼࡚࠾ࡾࠊᐇ㦂࡛౑⏝ࡋࡓᚋࡶࠊ⣙  ᪥㛫࡛ᆅ୰⇕࡟ࡼࡗ࡚
Υࡲ࡛Ỉ ࢆୗࡆࡿࡇ࡜ࡀ࡛ࡁࡓࠋ
㸦㸧Ỉ ࡟ࡼࡗ࡚౑⏝ࡍࡿࢱࣥࢡࡢ⮬ືไᚚ࡜ࠊᐊ ࡟ࡼࡿࢩࢫࢸ
࣒ࡢ✌ാ࣭೵Ṇࡢ⮬ືไᚚࢆే⏝ࡋࡓ⤖ᯝࠊᐊ ࡣ Υ㹼Υࠊ309
್ࡣs ௨ෆࢆࠊᐇ㦂ᮇ㛫ࡢ  ᪥㛫⥔ᣢࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋࡓࡔ
ࡋࠊỈ ࡟ࡼࡿࢱࣥࢡࡢ⮬ືไᚚࡢࡳ࡛ࡣࠊึ᪥࡟ᐊෆࢆ෭ࡸࡋࡍ
ࡂࠊ࠿ࡘ㞵Ỉࡢ෭⇕ࢆ౑࠸ษࡗ࡚ࡋࡲࡗࡓࡓࡵࠊࢩࢫࢸ࣒࡟ᣢ⥆ᛶ
ࡀ࡞࠸ࡇ࡜ࡀศ࠿ࡗࡓࠋ

㸵㸬ㄢ㢟࡜ᒎᮃ 
ᮏሗ࿌࡛ࡣࠊ᪤〇ࢻ࣒ࣛ⨁ࢆ⏝࠸ࡓ㞵Ỉ࡜ᆅ୰⇕࡟ࡼࡿ⮬↛෭ᡣ
ࢩࢫࢸ࣒࡟ࡼࡗ࡚ࠊ ␚࡜࠸࠺⊃࠸✵㛫࡛ࡣ࠶ࡿࡀࠊ୍ᐃࡢ෭ᡣຠ
ᯝࡀ࠶ࡿࡇ࡜ࢆ☜ㄆࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋࡋ࠿ࡋᙜึࡣࠊࢱࣥࢡ㸯ᇶ
୍࡛᪥㛫ࡢ෭ᡣࡀ࡛ࡁ࡞࠸࠿࡜⪃࠼࡚࠸ࡓࡓࡵࠊ౑⏝ࡍࡿࢱࣥࢡࡀ
タᐃࡼࡾࡶ᪩ࡃษࡾ᭰ࢃࡗ࡚ࡋࡲࡗࡓࡇ࡜࡛ࠊࡑࡢ⬟ຊࢆ☜ㄆࡍࡿ
ࡇ࡜ࡀ࡛ࡁ࡞࠿ࡗࡓࠋ࡜ࡣ࠸࠼ࠊࢱࣥࢡࢆ PP ῝ࡃࡍࡿࡇ࡜࡛ࠊ
ᆅ୰⇕ࡢ෭༷ຠᯝࡀ኱ᖜ࡟㧗ࡲࡗࡓࡢ࡛ࠊࡉࡽ࡟ᮏࢩࢫࢸ࣒ࢆᨵⰋ
ࡋ࡚ࠊࡼࡾᗈ࠸✵㛫࡛ࡢ෭ᡣᐇ㦂ࢆ⾜࠺ࡇ࡜ࡀḟࡢㄢ㢟࡛࠶ࡿࠋ
ࡇࢀࡲ࡛ࡣࠊᮏࢩࢫࢸ࣒ࡢᐇ⏝໬ࢆᛕ㢌࡟࠾࠸࡚ࠊ࢖ࢽࢩࣕࣝࢥ
ࢫࢺࡸ⌧ሙ࡛ࡢ᪋ᕤᛶࢆඃඛⓗ࡟⪃៖ࡋ࡚ᐇ㦂ࢆ⾜ࡗ࡚ࡁࡓࡀࠊ௒
ᚋࡣᐇ㦂⤖ᯝࢆ㋃ࡲ࠼࡚ࠊᆅ୰ఏ⇕ࡢ࣓࢝ࢽࢬ࣒ࡢヲ⣽࡞ᩘ್ゎᯒ
ࢆ⾜࠸ࠊ✵ㄪ㠃✚࡜ࢻ࣒ࣛ⨁ࡢᐜ㔞࣭ᇙタ῝ࡉ࡜ࡢ㛵ಀࢆゎ᫂ࡋࠊ
ࡉࡽ࡟ேࡸ↷᫂࡞࡝࡟ࡼࡿෆ㒊Ⓨ⇕ࡶ⪃៖ࡋࡓࢩࢫࢸ࣒タィࡢయ⣔
ࢆᵓ⠏ࡋ࡚࠸ࡃᚲせࡀ࠶ࡿࠋࡲࡓᮏࢩࢫࢸ࣒࡟ࡣࠊ┿✵⟶ᆺࡢኴ㝧
⇕ Ỉჾࡶ⤌ࡳ㎸ࡲࢀ࡚࠸ࡿࡓࡵࠊ෤ࡢᬮᡣຠᯝࡶ᳨ドࡍࡿᚲせࡀ
࠶ࡿࠋࡑࡋ࡚ࠊࡇࡢࢩࢫࢸ࣒࡟ࡼࡗ࡚ࠊ࡝ࡢࡃࡽ࠸㟁ຊᾘ㈝㔞ࡀ๐
ῶ࡛ࡁࡿࡢ࠿ࡶ᳨ドࡍࡿணᐃ࡛࠶ࡿࠋ

௜グ 
ᮏᐇ㦂࡛ࡣࠊᙜ᫬㏆␥኱Ꮫ ᖺ⏕࡛࠶ࡗࡓ≏ᕝᚭྩࠊ㧗ᶫ㝧ྩࠊୖ㔝⩧ኴ
ྩࠊἙᮏ༟ဢྩࠊᒸᓮ⪽ྩࡢ༠ຊࢆᚓࡓࠋࡇࡇ࡟ឤㅰࡢពࢆ⾲ࡋࡲࡍࠋ

ὀ 
㸧㞵Ỉศὶჾ㸸ᒇ᰿㠃࠿ࡽὶࡉࢀࡿⴥ࡞࡝ࡢࢦ࣑ࢆࢫࢺ࣮ࣞࢼ࣮㸦ࢁ㐣ჾ㸧
࡛ྲྀࡾ㝖ࡁࠊศὶჾෆࡢᩚὶᯈ࡛ෆቨࢆἢ࠺ࡼ࠺࡟㞵Ỉࢆὶࡍ⿦⨨࡛࠶ࡿࠋ
ὶୗ㞵Ỉࡀࡈࡃᑡ㔞ࡢ᫬㸦ึᮇ㝆㞵㸧ࡣࠊ⾲㠃ᙇຊ࡟ࡼࡗ࡚ศὶჾෆቨࢆἢ
ࡗࡓࡲࡲὶࢀࠊࡑࡢ㞵Ỉࡣእ㒊࡟᤼Ỉࡉࢀࡿࠋ㞵㔞ࡀከࡃ࡞ࡿ࡜ศὶჾ୰ኸ
㒊࡟㞵Ỉࡀⴠୗࡋࠊ㐃⤖ࡉࢀࡓ㈓␃ᵴ࡬ᑟ࠿ࢀࡿ௙⤌ࡳ࡛࠶ࡿࠋ

ཧ⪃ᩥ⊩ 
 ⤒῭⏘ᴗ┬࣭㈨※࢚ࢿࣝࢠ࣮ᗇ㸸࢚ࢿࣝࢠ࣮ⓑ᭩ 
 ᕷᕝᑦ⣖ᓲ㌷㸸ᮌ㐀ᐇ㦂ఫᏯࢆ⏝࠸ࡓኴ㝧⇕࣭㞵Ỉ࣭ᆅ୰⇕࡟ࡼࡿᗋ
෭ᬮᡣࢩࢫࢸ࣒࡟㛵ࡍࡿ◊✲᪥ᮏᘓ⠏Ꮫ఍ᢏ⾡ሗ࿌㞟➨ ᕳ➨ 
ྕSS
 ᒾ⃝᫛ᙪ୰ᒣⱱᶞ㸸ఫᏯ࡛౑⏝ࡍࡿᆅ୰⇕ྲྀࡾ㎸ࡳࢩࢫࢸ࣒ࡢྍ⬟ᛶ
ࡢ◊✲Pࡢ᥇⇕Ⳣ࡟ࡼࡿ᥇⇕ヨ㦂࡜ᗋᨺᑕ෭ᬮᡣ࢚ࢿࣝࢠ࣮ࡢヨ⟬
᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟㸦ᮾᾏ㸧12SS

 ዉⰋㅬఙዉⰋ㢧Ꮚ㸸༡ࢆྥࡃᐙ᥇⇕ᮺ࡟ࡼࡿᆅ୰⇕฼⏝ࡢᬮ෭ᡣఫᏯ
᪥ᮏᘓ⠏Ꮫ఍኱఍໭ᾏ㐨ᨭ㒊◊✲ሗ࿌㞟 12SS
［2014年 2月 8日原稿受理　2014年 4月 8日採用決定］
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